Renal masses are commonly discovered as chance findings on intravenous urograms (IVU) done for other indications. Accurate diagnosis of what could be an early carcinoma is clearly important. Arteriography is sometimes thought essential to this end, but it is an expensive inpatient procedure with a well recognized small hazard. We have preferred to use ultrasound scanning as part of a critical diagnostic pathway in the initial assessment of the patient with a renal mass (Sherwood 1975) . Only the few patients with a complex mass on ultrasound need then be admitted for arteriography. Those with a probable cyst have this provisional diagnosis confirmed or refuted by percutaneous puncture of the lesion as an outpatient manoeuvre.
We report here on the 67 kidneys needled over the three years 1975-77, which we compared to our previous experience in a series of 100 cases (Table I) . Details of the renal puncture technique have already been described (Sherwood & Stevenson 1971) . We use fluoroscopy to guide a 20 gauge needle into the mass. If a solid lesion is encountered, several passes may be made in order to be sure that the mass shown on IVU and ultrasound has been adequately explored by the fine needle.
The group of malignant lesions appears of particular interest. As in a 1971-75 series (Sherwood & Trott 1975) , only 2 of our present 7 patients were needled because of mistaken ultrasound findings ('probable cyst'). In the remainder IVU and ultrasound findings pointed to a complex lesion ('probable tumour'). We carried out renal puncture in these elderly patients in order to confirm a suspected renal carcinoma (lymphoma in one patient). Solid Journal of the Royal Societyof Medicine Volume 71 August1978 587 lesions with benign cytological findings were all explored to confirm their nature. We were able to avoid puncturing one hydatid cyst where the diagnosis was strongly suspected on IVU and ultrasound evidence (Roylance et al. 1973) .
Material for cytology
This consisted of cyst fluids, solid mass aspirates and urines with one-third volume of 95/ã lcohol and 5% acetic acid added for cellular preservation. Solid mass aspirates were injected into the alcohol fixative and the needle and syringe washed through. Alcohol washings of the needle were made in all cases, even when there was no obvious aspirate. At least three urine specimens were sent from patients suspected to have a renal carcinoma.
In the laboratory cytospin and smear preparations were made from cyst fluids or urines and smears from the solid mass aspirate. They were stained with Papanicolaou and H & E. (Table 2) Cysts: Cyst fluids were usually straw-coloured and the deposit unremarkable, consisting of a few single or small sheets of renal epithelial cells. These showed an orderly arrangement with central nuclei of normal size and appearance, and inconspicuous nucleoli. Small numbers of lymphocytes were present in a few cases, and in two there was an appreciable number of polymorphs and lymphocytes. Blood was present in four specimens, and in one of these the deposit consisted of pure fresh blood. In another there was abundant intra-and extra-cellular haemosiderin. In this group with evidence of inflammation and haemorrhage many slides were made to exclude tumour. Clusters of malignant cells were found in one case, showing features identical with those of a papillary cystadenocarcinoma removed from the opposite kidney.
Solid malignant lesions:
All aspirates contained sheets, clusters or papillary groups of tumour cells with foamy, granular or bubbly cytoplasm and oval or round nuclei ( Figures I and 2) . These were almost always enlarged to about twice normal size. In most cases there were at least a few nuclei with greatly enlarged prominent nucleoli. There was relatively little cellular pleomorphism and therefore excellent correlation with the histological grading (Table 3 ). The number of malignant cells varied from many groups per slide to only a few found after searching through many slides. In the background there was usually fresh or altered blood and necrotic or degenerate cell debris. In one case many slides consisted entirely of necrotic debris with only a few groups of malignant cells present (Figure 1) . Malignant cells were found in the urine in one case (Figure~) , and the need for aspiration was thus avoided. Urine cytology was suggestive of renal parenchymal carcinoma in two cases. 
Discussion
Present IVU and ultrasound investigation of renal masses gives a small but important rate of diagnostic error (Green et al. 1976 , Sherwood 1975 . It is therefore desirable to confirm the common diagnosis of cyst by renal puncture in most patients. Clinical judgment is needed; there is no point in needling a supposed renal cyst in the patient who is unfit for surgical removal of a tumour. When renal puncture accounts for the whole of the IVtJ mass by finding a smooth cavity filled with clear fluid, the chances of abnormal cytological findings are small. However, routine cytological examination of such fluid remains a good safeguard against missing a renal cystadenocarcinoma. We have found cytology most helpful in elucidating the nature of solid lesions at puncture.
The risk of tumour spread is an obvious objection to puncturing renal carcinomas, but this hazard is probably negligible with fine needles (von Schreeb et al. 1967) . In the past such tumours were usually encountered when needling supposed renal cysts. We have been encouraged by our experience in deliberate diagnostic puncture of suspected renal tumours. With care the chances of making a positive, definitive diagnosis by cytology are high. We would not advocate ignoring the small minority of solid masses with negative cytological findings.
. The advantages of reaching a firm preoperative diagnosis by simple percutaneous puncture rather than by arteriography are obvious. In general, 'even frail patients do not find renal puncture a trial. We have not encountered any important complications, such as bleeding, in these patients. Angiography has well recognized hazards in elderly patients with arterial disease. However, omitting arteriography also imposes disadvantages: there is no chance of diagnosing preoperatively an extension of tumour into the renal vein, and the demonstration of a normal contralateral kidney is less secure. These disadvantages may not weigh very heavily in certain clinical settings, especially in the elderly, where the simplicity of renal puncture has much to offer.
The puncture/aspiration method has provided consistently good material for cytological diagnosis of renal masses. Cytological examination of the urine can also be rewarding in the patient suspected on IVU and ultrasound of having a renal carcinoma. A positive finding may be very useful in cutting out further preoperative diagnostic tests in appropriate cases.
Conclusion
Cytology has proved a reliable diagnostic tool with no false positives in benign cases and with a high yield of positives in malignant cases. Radiology with cytology can therefore be expected to provide a preoperative diagnosis for most renal masses.
